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I INTRODUCTION

This Progress Report describes the work performed under Contract
NObs-77017 (Index Number NS-058-001) on thermoelectric materials for
the period 1 May to 1 July 1962 and outlines the proposed effort for
the next period.

II WORK PERFORMED

Cuprous Sulfide-Cuprous Telluride -- Measurements have been made

to determine the Seebeck coefficient and resistivity for the sample of
75% cuprous telluride and 25% cuprous sulfide used by Westinghouse to
measure the liquid thermal conductivity., The procedure used was to
melt the entire sample received in order to homogenize it and quick-
cool the sample to prevent segregation on solidification. The entire
sample was then ground in a mortar to a powder, mixed well, and a por-
tion removed and placed in the cell for measurement of the Seebeck
coefficient and resistivity. Table I presents the experimental values
obtained. For purposes of comparison the corresponding values obtained
for this composition prior to the thermal conductivity measurements at
Westinghouse are included. Because of the wide variation of the initial
and final measurements on this sample, a second preparation of this com-
position was made from the elements and the Seebeck coefficient and
resistivity were determined, From an examination of Table I it is
evident that the differences between the initial and final values of
these parameters for the thermal conductivity specimen are much greater
than the variation between the two preparations, particularly in the

resistivity,

As was stated in Report No. 19 the sample on which the thermal con-
ductivity measurements had been performed contained a large amount of
copper whiskers, Excess copper in cuprous sulfide tends to lower the

Seebeck coefficient of the liquid and to lower the resistivity to a
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smaller extent. However, the effect in this composition has been to
raise the Seebeck coefficient slightly at the lower temperatures and to
raise the resistivity by a factor of between 2 and 3 over the liquid
range. Reasoning by analogy with the copper-sulfur system one would
conclude that other changes, in addition to loss of tellurium, must
have occurred. A possible explanation lies in oxide formation during
the prolonged heating for the thermal conductivity measurements, Fig-
ure 1 shows the extent of modification in the Seebeck coefficient and
resistivity which occurred. In addition the quantity S’/p is plotted

for the three sets of measurements.

The smoothed values for the liquid thermal conductivities of 75%
Cu,Te and 25% Cu,S have been received from Dr, E, W, Johnson of
Westinghouse, Using these values a value for 2ZT may be calculated
for this composition. These are c¢nsiderably lower than estimated from
preliminary data, primarily because of the increase in resistivity
observed in the final measurements., However, neither the loss in tel-
lurium nor the formation of oxide should modify extensively the "lattice"
thermal conductivity of the liquid, and therefore it is a good approxi-
mation to use the measured values of the conductivity with the values
of the Seebeck coefficient and resistivity as determined prior to the
conductivity determination, Table II presents the quantity ZT for

the three sets of measurements and Figure 2 shows the same information

graphically,
Table Il
T (°c) ZT for 25% CugS 75% Cu,Te
Initial Final Recent
1200 1,27 0.49 1,06
1150 1.38 .54 1,18
1100 1,52 .63 1,32
1050 1,73 .73 1.48
1000 1,98 .86 1.72



Bismuth-Sulfur System -- Work on this system was halted in order

to examine the cuprous telluride-cuprous sulfide samples and complete

this phase as rapidly as possible,

III WORK PLANNED 1 JULY TO 1 SEPTEMBER 1962

Work will be continued on the bismuth-sulfur system, and its mix-

tures with cuprous sulfide will be examined,

IV CONTRIBUTORS

Mr. G, Withers and Dr, J, W. Johnson nrepared various compositions

and made electrical measurements,

. W, Jghnson
Senior Physical Chemist
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